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An improved surface includes a synthetic turf base (104) positioned atop 
a foundation (102). Tlie synthetic turf base (104) includes imitation grass blades 
(1 10) secured to a backing (1 12). The synthetic turf base (104) also includes a 
surface layer of material (118) supported by the backing (112) and interroixed 
with the imitation grass blades (110). Natural grass (120) is planted in the sur- 
face layer of material wherein the natural grass (120) includes natural grass 
blades (122) and rooU (124). The backing (1 12) is provided with perforations or 
openings sufficient in number to permit the roots (124) of the natural grass to 
extend through the backing into the sub-base (108) of the foundation (102). The 
namral grass (128) improves the overall desirability of the surface by improving 
its durability, increasing its life span, redudng the cost of installation, reducing 
the cost of maintenance, improving comfort for users, and improving the benef- 
its to the ecology. 
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Pesciiption 

IMPROVED SURFACE FOR SPORTS AND OTHER USES 

5 Related Applicarions 

This is a continuation-in-part of U,S. Patent Application Serial 
No. 07/902,147, ffled June 22, 1992, by Jeny G. Bcrgcvin, entitled IMPROVED 
SURFACE FOR SPORTS AND OTHER USES, the disclosure of which is 
incorporated herein, in its entirety, by the foregoing reference thereto. 

10 

Technical Field of the Invention 

The present invention is directed toward an improved surface for 
sports and other uses and, more particularly, toward a combination artificial Bud 
natural surface and method of making the same. 

15 

Background of the Invention 

For years natural turf surfaces were used for most outdoor sports, 
for example, soccer, football, field hockey, cricket, rugby, etc. Natural turf 
surfaces are surfaces constructed with a grass grown in soil, or some other 

20 surface layer of material {cg^ sand and organic mixes, etc.), that is constructed 
upon a suitable foundation. A natural turf surface is generally preferred for its 
comfort, feel, grip, and ^pearance. 

However, under heavy use and/or poor weather conditions, 
natural turf surfaces deteriorate rapidly and maintenance is costly. Intense 

25 activity on the turf destroys the grass and its root system, leaving mud and/or 
dirt as the playing surface. During this time, prior to re-establishment, the 
surface is often podcmarked, uneven, and possibly even hazardous to use. 

Due to the needs of the sports programs, play usually continues 
until the sport's season is over, when the turf can be re-established. Further 

30 these natural turf surfaces are not usable during the re-establishment period 
because any use would defeat the re-establishment of the turl The re- 
establishment period typically takes at least four months, or longer, under ideal 
weather conditions, during which the natural turf surface shoxild not be used. 

More recently, synthetic turf surfaces have been used as an 

35 alternative to natural turf surfaces. Synthetic turf surfaces generally come in 
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two types, Le^ conventional and sand filled. Conventional synthetic turf is a 
dense synthetic material that takes the appearance of dense grass blades and is 
manually placed indoors or outdoors, usually upon an asphalt, concrete, wood, 
or other foundation. Sand-fiUed synthetic turf is a synthetic material similar to 

5 conventional synthetic tur^ but with greater spacing between the blades, to 
accommodate a silica sand filling. 

Both the conventional and sand-filled synthetic turf are placed 
indoors or outdoors, upon a foundadon that may include an asphalt, concrete, 
wood or other supporting subsurface, and cushioning mats, water drainage and 

10 water irrigatioiL 

Although synthetic turf surfaces are more durable, consistent, and 
easier to maintain than well-established natural turf surfaces, they are regarded 
as only moderately successful for sports and other uses for maity reasons. The 
most notable of the disadvantages of the synthetic turf surfaces is the discomfort 

15 for sports use and increased number of injuries. Additionally, these surfaces are 
generally expensive to aeate and have a life expectancy averaging 8-15 years, if 
properly maintained. Still further, outdoor synthetic turf facilities remove large 
areas from the ecosystem, reducing natural processes including ground water 
recharge, oxygen and carbon monoxide balance, temperature modulation, and 

20 dust filtration. For these reasons, a number of synthetic turf sxirfaces are being 
converted back to the natural turf surfaces. 

It is desirable, therefore, to provide an improved surface for 
sports and other uses, and a method of making the improved surface, wherein 
the surface will provide comfort and fewer injuries to the users, will be a durable 

25 surface under heavy use and in poor weather conditions, and will be less 
expensive to create and maintain than synthetic surfaces. Further, it is desirable 
to provide such a surface that will not remove large areas of the earth surface 
from the ecosystem, 

30 Summarv of the Invention 

The present invention provides an improved surface for sports 
fields and for other high traffic uses. The surface includes a foundation (base 
growing medium) and a sand-fiUed synthetic turf positioned atop the 
foundation. The sand-filled synthetic turf base includes grass blades attached 

35 (tufted, woven or other methods) to a permeable or perforated backing material 
similar to a carpet) with a layer of sand growing medium filled between the 
imitation grass blades. The imitation grass blades are constructed of a 
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substantially flexible, synthetic material which are "split" longitudinally. The 
natural grass is planted in the sand filler growing medium so that the roots of 
the natural grass intertwine themselves through and around the splits in the 
imitation grass blades, securing them m position The roots of the natural grass 
5 grown downward through the sand filler growing medium, through the 
permeations or perforations, voids, ere. in the synthetic turf backing material 
and into the foundation. The resultant siirface is natural grass with the added 
durability and desirability of synthetic surface characteristics. 

10 Brief Description of the Drawings 

Figure 1 is a partial sectional view of a first embodiment of the 
improved surface of the present invention; 

Figure 2 is a partial cutaway view , showing how the improved 
surface of the subject invention is constructed; 
15 Figure 3 is a perspective view of one kind of backing of the 

artificial turf that may be used as a portion of the improved surface of the 
subject invention; 

Figures 4 (a) and (b) are perspective views of an alternative 
backing of the artificial turf that is a portion of the improved surface of the 
20 subject invention; 

Figure 5 is a more detailed illustration of a backing used in 
combination with the synthetic turf base of the subject invention; 

Figure 6 is an illustration of an imitation grass blade that is 
preferred for use with the subject invention; and 
25 Figure 7 is an illustration of a seeded panel during installation 

Detailed Description of the Invention 

An improved surfece 100 is illustrated in Figure 1, The improved 
surface 100 includes a foundation 102 upon which is motmted a synthetic turf 

30 base 104. The foundation 102 is constructed of a subgrade 106 and a sub-base 
108. The subgrade 106 is constructed for providing a structural base. The 
subgrade 106 m^ be formed of earth and rock existing on the site as is known in 
the arL Further, piping (not shown) may be placed in or on the sub-base 108 to 
provide drainage and/or irrigation to the sub-base 108. A subgrade for use with 

35 the invention may be readily provided by those skilled in the art 

The sub-base 108 is positioned atop the subgrade 106 and is 
constructed, among other things, to provide sufficient drainage of water from 
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the improved surfacing 100 to the subgrade 106. The sub-base 108 is further 
constructed to provide structural support to the synthetic turf base 104 and a 
growing medium, as will be discussed more fully below. The sub-base 108 may 
be constructed of any combinadon of materials known to those skilled in the art 
5 such as, for example, sand, rubber, rock, and other organic and/or inorganic 
materials. Like the subgrade 106, the sub-base 108 may be readily constructed 
by those skilled in the arL 

A first filter (optional) 109 is positioned intermediate the 
subgrade 106 and the^ sub-base 108 and a second filter (optional) 111 is 
10 positioned intermediate the synthetic turf base 104 and the sub-base 108. The 
first and second filters 109 and 111 may each comprise a fabric or other material 
constructed to permit the flow of water from the synthetic turf base 104 to the 
sub-base 108 and the subgrade 106, respectively. The first and second filters 109 
and 111 are further constructed to substantially prevent ±e flow of other 
15 substances (such as mud and other contaminants) between the synthetic turf 
base 104, the sub-base 108, and the subgrade 106, Le., to prevent such 
substances from moving downward or from migrating upward through the areas 
protected by the filters 109 and 111, 

Adeqiiate filters 109 and 111 may readily be selected by those 
20 skilled in the art. Also, it will be apparent to those skilled in the art that either 
the first or the second perforated filter 109 or 111, or both, may be eliminated in 
some applications without departing from the spirit of the present invention. 

The present invention is intended, among other uses, for use as a 
sports playing field, in which case a sub-base 108 atop the subgrade 106 will 
25 most likely be desired to insure adequate support, and drainage to the improved 
sur&ce 100. However, as will become apparent to those skilled in the art, the 
present invention is also suitable for use as other surfaces, such as, for example, 
fire access and parking medians, home yards, parks, and virtually anywhere that 
a natural or artificial turf surface is desired. In such applications, the subgrade 
30 106 and sub-base 108 may be modified to suit the particular use to which the 
invention is being put. Further, in some applications, it may be desirable to 
eliminate the sub-base 108 altogether. However, it is generally desirable to 
provide some sub-base 108 (or alternatively, a modified subgrade 106) upon 
which the synthetic mrf base 104 can be supported. 
35 The synthetic turf base 104 includes a multiplicity of imitation 

grass blades 110 that are tufted, or otherwise secured, to a flexible baddng 112. 
The unitation grass blades 110 are constructed of a synthetic material that is 



wo 94/00639 PCr/US93/05963 

5 

substantially flexible. The iznitadon grass blades 110 each extend from one side 
of the flexible backing 112 and are generally perpendicular to the flexible 
backing 112. The imitation grass blades 110 are, of sufBcient length that the top 
portions 114 are distant from the flexible backing 112, The flexible backing 112 
5 includes a plurality of backing openings 116 (an example of a perforated 
backing is shown more dearly in Figure 3, alternatively where the backing is an 
imcounted woven backings it may be sufGciently coiu^e that the voids between 
the strands are sufficient openings) that permit water drainage therethrough to 
the foundation 102. 

10 The synthetic turf base 104 may be readily constructed by those 

skilled in the art Generally, synthetic turf constructions that are used with 
sand-fiUed synthetic turf smiaces are suited for use as the synthetic turf base 104 
of the present invention. However, it is preferable that the number of openings 
be increased, that the size of the openings be increased, and that the density of 

15 the synthetic strands be decreased, for reasons that will become apparent from a 
further reading of this detailed description of the invention. 

Preferably, the imitation grass blades 110 of the synthetic turf 
base 104 are partially slit, as illustrated in Figure 5, or "fibrillated," Le^ indude 
several openings throughout each imitation grass blade from the top portions 

20 114 to the flexible backing 112. The blade openings in the imitation grass 
blades 110 and the backing openings 116 of the flexible backing assist hi binding 
the resulting improved surface 100 together as will be described m more detail 
below. 

The flexible baddng 112 is provided for positioning the imitation 
25 grass blades 110 during installation and maintaining the imitation grass blades 
110 in position during use of the improved surface 100. Further, the flexible 
backing 112 provides structural support to the improved surface 100 by 
distributing the force of impact upon the improved surface, thereby substantially 
preventing compaction of the sub-base 108. 
30 In the presently preferred cmbodunent of the invention, the 

imitation grass blades 110 are tufted to a flexible backing 112 that is constructed 
from a primary backing (usually a woven fabric) and a secondary baddng 
(usually a latex applied in hot liquid form that becomes solidified, flexible, and 
integrated with the primary backing when cooled). The primary backing is 
35 provided for receiving the imitation grass blades 110 to hold the imitation grass 
blades in relative position. The secondary backing is provided for stnicniral 
support to the primary backing and to prevent the imitation grass blades 110 
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from being pulled out of position during handling and installation. In 
combination, the primary backing and the secondary backing cooperate to assist 
in positioning the imitation grass blades 110 in the desired position during 
installation and thereafter. 
5 In one presently preferred embodiment of the invention, the 

primary backing is a mesh having the imitation grass blades 100 tufted thereto. 
The secondary backing is a biodegradable material selected to deteriorate after 
installation which the mesh will remain in place to hold the imitation grass 
blades 110 in position (see Figure 4). As discussed above, the biodegradable 
10 material is also selected to provide structural support to the primary backing 
and to assist in holding the imitation grass blades 110 in position during 
installation. One example of biodegradable material for use in this application 
is urea formaldehyde resin, although those skilled in the art will appreciate that 
other biodegradable materials could be substituted therefore without departing 
15 from the true scope of the subjea invention. 

Both the primary backing and the secondary backing of the 
flexible backing 112 may be constructed from a variety of materials for 
positioning the imitation grass blades 110 and retaining the imitation grass 
blades 110 in the desired position. As one example, the imitation grass blades 
20 110 may be tufted to a primary backing that is a mesh, and the secondary 
backing can be a latex material As another example, instead of being tufted, 
the imitation grass blades 110 coxild be woven to a flexible backing 112 of woven 
material. Further, the imitation grass blades 110 could be tufted or woven, or 
otherwise fastened, to a mesh and retained by materials other than latex, for 
25 example, urea formaldehyde resin. 

Those skilled in the art will appreciate that the primary backing 
and the secondary backing can be constmaed in a variety of ways for 
positioning the imitation grass blades and retaining them in position during 
installatioa As examples: a single ("primary") backing may be constructed of a 
30 hooked or velcro-like material so that the construction of the hooked single 
backing grips the imitation grass blades for positioning during installation; a 
single backing may be constructed from a conventional woven primaiy baddng 
with some of the strands omitted; a single backing may be constructed of a 
material with openings ("fibrillations"); a single backing may be constructed, at 
35 least in part, of a biodegradable material It is important, however, that the 
primary backing and the secondary backing of the flexible backing 112 be 
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constructed from materials, and in a manner, so that openings are provided to 
the flexible backing 112, as will be described in more detail below. 

Preferably, the imitation grass blades 110 are constructed to 
include a number of blade openings (splits or fibrillations), as will be described 
5 by reference to Figure 5. Therein, an imitarion grass blade 500 is constructed 
from a substantially flexible material, for example, polyolefin or polypropylene. 
However, the flexible material may be constructed from any material commonly 
used in the art for making imitation grass blades. The flexible material is 
preferably extruded, or formed using any other technique known in the art, to 
10 construa a mesh or web-like structure. So constructed, the flexible material 
comprises a plurality of strands of material 504 positioned and secured to aeate 
a web that defines a plurality of openings 508. Those skilled in the art will 
appreciate that the imitation grass blade illustrated in Figure 5 is referred to in 
the art as a fibrillated grass blade. The fibrillated imitation grass blade 500 is 
15 preferred to further integrate the improved surface 100, as will be described in 
more detail below. 

Presently, the invention is contemplated using imitation grass 
blades that are 28 millimeters in length and that have a density of 15 imitation 
grass blades per 10 centimeters for certain applications or uses. However, 
20 longer or shorter blades could be used with greater or lesser density depending 
on the contemplated use and site conditions. As an example, one alternative 
embodiment that is presently contemplated uses imitation grass blades that are 
33 millimeters in length and have a density of 13 imitation grass blades per 10 
centimeters and another uses imitation grass blades that are 15 millimeters in 
25 length and have a density of 8-10 imitation grass blades per 10 centimeters. 

In a particularly notable alternative embodiment, the imitation 
grass blades 600 and 602 are constructed from imitation grass blades having 
varying lengths. Referring to Figure 6, an improved surface 604 is constructed 
from imitation grass blades 600 and 602 secured to a flexible backing 608. The 
30 imitation grass blades 600 and 602 include a first portion 600 of a first length 
and a second portion 602 of a second length. As illustrated in Figure 6, the 
length of the first portion 600 is greater than the length of the second portion 
602 so that the imitation grass blades 600 extend outward from the flexible 
backing 608 a greater distance than the imitation grass blades 602. 
35 The improved surface 604 provides improved characteristics for 

selected uses. As one example, the improved surface 604 has been shown to be 
particularly suited for use as the driving portion of a golf tee because the longer 
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imitadoii grass blades 600 provide greater resistance to golf balls to support the 
golf balls above the top of the improved surface 604 thereby decreasing the 
damage to the remainder of the improved surface 604, and because the longer 
imitation grass blades 600 provide more uniform appearance after being used. 
5 As another example, a selected portion of the first portion 600 of imitation grass 
blades may be provided in a predetermined color for marking lines, logos, ere. 
Those skilled in the art will appreciate that the imitation grass blades of the 
subject invention may be constructed from a variety of lengths to provide 
different characteristics to the improved surface, and that two or more different 
10 lengths could be used in the same application. 

Those skilled in the art will recognize that the construction of the 
synthetic turf base 104 may be further varied without departing from the present 
inventions. As cxanq)les: the imitation grass blades 110 may be constructed or 
attached to the backing so that the imitation grass blades are either "directional" 
15 or "nondirectional"; the openings in the imitation grass blades may be created by 
twisting several strands or fibers of material to provide a "twisted" imitation 
grass blade; the imitation grass blades can be constructed in a variety of 
arrangements, e.g., frizzed. 

Returning to Figure 1, the synthetic turf base 104 further includes 
20 a surface layer of material 118 positioned atop the flexible backing 112. The 
surface layer of material 118 preferably fills the synthetic turf base 104 from the 
flexible backing 112 to a point proximate the top portion 114 of the imitation 
grass blades 110. After installation, it is sometimes desirable to permit the top 
portions 114 of the imitation grass blades 110 to extend outward beyond the 
25 surface layer of material 118, as will be described in more detail below. To this 
end, the synthetic turf base 104 may be completely filled with the surface layer 
of material 118 so that, after settling, the top portions 114 of the imitation grass 
blades 110 extend outsvard beyond the surface layer of material 118. 

The improved surface 100 further includes natural grass 120 that 
30 is planted in the surface layer of material 118. The natural grass 120 includes a 
multiplicity of grass blades 122 each having a crown 123 and roots 124 
associated therewith. The natural grass 120 is planted in the surface layer of 
material 118 so that the crown 123 is positioned just below the top of the surface 
layer of material 118, as is known in the art Preferably, the seed that is planted 
35 to grow the natural grass is positioned in the surface layer of material at a point 
where the crown will be located after the surface is established. Generally, it is 
desirable to position the crown 123 approximately one quarter of one inch 
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below the top of the surface layer of material. However, those skilled in the art 
wHl appreciate that the crown 123 may be positioned at varying distances from 
the top of the surface layer of material depending upon a variety of factors, cg^ 
the type of natural grass 120 and the composition of the surface layer of 
S material 118. 

Constructed in this maimer, the imitation grass blades 110 
surround the crowns 123 of the natural grass 120 to provide protection to the 
crowns 123 which is particularly needed during periods of heavy use and/or 
poor weather conditions. It will be appreciated by those skilled in the art that in 

10 the preferred embodiments of the invention discussed herein, the imitation 
grass blades 110 provide little protection to the grass blades 122. However, it is 
the intention of the present mvention to protect the crown 123 and roots 124 of 
the natural grass 120 thereby to minimize the time required for the grass blades 
122 to re-grow at times when the improved surface 100 is being re-established 

15 and to provide a surface with a smoother, grass-like appearance, which may be 
used during re-establishment The presence of the natural grass 120 gives the 
improved surface 100 the comfort, feel, grip, and appearance of a conventional 
natural mrf surface while the presence of the imitation grass blades 110 protects 
the crown 123 and roots 124 to protea the improved surface 100 from 

20 deterioration, and the resultant high maintenance costs generally associated 
with a natural turf surface. 

Returning to Figures 1 and 5, the roots 124 of the natural grass 
120 extend downward through the surface layer of material 118, through the 
blade openings 508 of the imitation grass blades 110, and through the backing 

25 openings 116 of the flexible backing 112. Providing blade openings 508 through 
which the roots 124 extend permits the roots 124 to assist in integrating the 
namral grass 120 with the surface layer of material 118 and the imitation grass 
blades 110. Providing backing openings 116 through which the roots 124 can 
extend permit the roots 124 to assist in integrating the synthetic turf base 104 

30 with the foundation 102. It is desirable, therefore, to provide blade openings 
508 and backing openings 116 adequate in size and number to permit the roots 
124 to penetrate from the surface layer of material 118 to the sub-base 108. 

One method of providing blade openings 508 of adequate size and 
number is to provide imitation grass blades 500 with a web 506, as discussed 

35 above by reference to Figure 5. After the roots 124 have grown through the 
blade openings 508 of the imitation grass blades 500 the roots 124 will assist in 
maintaining the imitation grass blades 500 in position thereby integrating the 
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synthetic turf base 104, Other methods fro providing blade openings of 
sufBdent size and number to permit the roots 124 to integrate the synthetic turf 
base will readily become apparent to those skilled in the art as will other 
methods of providing imitation grass blade surfaces that the roots 124 can grip 

5 or intertwine witL 

One method for providing backing openings 116 of adequate size 
and mmiber is by providing a biodegradable coating 112 (or secondary backing) 
(see Figure 4) so that, after the biodegradable secondary backing has 
deteriorated, the openings in the primary backing will be of sufBcient size and 

10 number to permit adequate penetration of the roots 124 from the surface layer 
of material 118 to the sub-base 108. Those skilled in the art will appreciate that 
by permitting the roots 124 to penetrate the backing openings 116 of the flexible 
backing 112, the roots 124 will provide integration of the synthetic turf base 104 
to the sub-base 108 beyond any conventional method for fixing the synthetic turf 

15 base 104 to the sub-base. The roots 124 will interact with the openings to firmly 
fix the synthetic turf base 104 to the sub-base, thereby preventing any movement 
across the sub-base or lifting at the edges. 

As mentioned briefly above, the sub-base 108 is constructed to 
provide structural support to the synthetic turf base 108, as with conventional or 

20 sand-fiUed synthetic turf. Unlike conventional or sand-filled synthetic turf, 
however, the sub-base 108 is further constructed to provide a growing medium 
for the roots 124 of the natural grass 120. 

The surface layer of material 118 may comprise any of a variety of 
materials for supporting the natural grass 120. In the presently preferred 

25 embodiment of die invention, the surface layer of material 118 is a mixmre of 
sand and rubber particles. However, it will be apparent to those skilled in the 
art that the surface layer of material may comprise any of a variety of materials 
for supporting of and as a growing medium for the natural grass 120. Further, it 
is desirable to provide the surface layer of material 118 in suffideni quantity to 

30 assist in stabilizing the synthetic mrf base 104 and the imitation grass blades 110, 
Preferably, the surface layer of material 118 is provided in quantity sufficient to 
provide approximately five pounds for each square foot of the improved surface 
100. However, more or less material may be provided in different applications. 
Also, it is desired to provide the surface layer of material 118 in sufBcient 

35 quantity to extend from about one half to one inch from the flexible backing 
112, to provide a sufficient growing medium for the roots 124 of the natural 
grass 120 above the flexible backing 112. 
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Along these lines, it is to be noted that due to the improved 
construction of the synthetic turf base 104 in combination with the natural grass 
120, the selection of adequate materials for the surface layer of material 118 is 
not limited as with presently available sand-filled synthetic turf surfaces. As an 

5 example, it is generally accepted that only rounded silica sand, a somewhat 
scarce and expensive sand, is suited for use with sand-filled synthetic turf 
surfaces. This is because regular sand is abrasive against the users and the 
imitati on grass blades, and tends to compact preventing surface drainage and 
creating a harder surface that is less comfortable for the user. However, due to 

10 the tendency of the roots 124 of the natural grass 120 of the present invention to 
hold the surface layer of material 118 in place, regular sand may be used in the 
improved surface 100 without increased abrasion against the imitation grass 
blades 110. Further, the roots 124 of the namral grass 120 provide some 
resiliency and movement in the synthetic turf base 104 which reduces 

15 compaction. Still hirther, the grass blades 122 of the natural grass 102 protect 
the user from abrasion against the surfcice layer of material 118. 

Still further, although it is desirable to mix rubber, or other 
cushioning particles with the sand, it is generally accepted that rubber particles 
cannot be mixed with the silica sand (and to some extent also, regular sand) of 

20 prior art sand-filled synthetic turf surfaces. This is because water and agitation 
of the sand will tend to separate the rubber particles from the sand, bringing the 
rubber particles to the top. However, due to the tendency of the roots 124 of 
the subject invention to hold the surface layer of material 118 in place, rubber 
particles may be mixed with the selected surface layer of material 118 to thereby 

25 provide a more comfortable playing surface. Also, the addition of rubber 
particles to die surface layer of material results in less compaction and, 
therefore, less mechanic aeration of the surface as part of a maintenance 
program is required. 

As noted above, it is sometimes desirable to permit a portion, as 

30 described by reference to Figure 1, of the top portions 114 of the imitation grass 
blades 110 to extend outward beyond the surface layer of material 118, This 
provides additional protection to the crown 123, roots 124, and blades 122 of the 
natural grass 120, tiiereby improving the durability of the natural grass. Also, 
the characteristics of the resulting improved surface 100 can be varied by 

35 varying the length of the top portions 114 that is to be exposed (see Figure 6). 
Further, at times when the grass blades 122 of the namral grass 120 are worn 
short, exposed portions of the imitation grass blades 110 of the synthetic tuif 
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base 104 and 604 will further protect the crown 123, roots 124, and blades 122 
from being completely destroyed and will provide a visually pleasing surface. It 
is important to note, however, that it is not necessary to permit the top portions 
114 to extend beyond the surface layer of material to achieve the principal 

5 advantages of the subject invention. Conversely, in many applications it will be 
desirable to minimize the exposure of the top portions 114, cg^ football, where 
surfaces with natural-like characteristics are desired, where it is not mandatory 
that the surface appear to have grass, and where exposed top portions 114 could 
present a hazard to the players. Whether the top portions 114 extend beyond 

10 the surface layer of material 118 or not, the crown 123 and roots 124 will be 
protected by the remaining portions of the imitation grass bfades 110. Also, 
since the root system of the natural grass 120 will not be destroyed, the blades 
122 of the natural grass 120 will return without the maintenance required for 
fully natural surfaces, Le^ replanting will not be required since the established 

15 roots 124 and crown 123 will regenerate new blades 122. 

Another advantage of the present invention is that the blades 122 
of the natural grass 120 shield sunlight from the imitation grass blades 110 of the 
synthetic turf base 104 substantially reducing the breakdown of the imitation 
grass blades 110 due to ultraviolet Ught. Further, the incorporation of the 

20 natural grass 120 with the synthetic toif base 104 reduces wear of the synthetic 
turf base 104 since the roots 124 of the natural grass 120 reduce the grinding 
action of the sand on the synthetic turf. This reduction in wear and ultraviolet 
light breakdown increases the expeaed life of tiie improved surface 100, tiiereby 
reducing the long term cost of the surface, 

25 Referring to Figure 2, a description of the manner of constructing 

the improved surface 100 illustrated in Figure 1 will be described. InitiaDy, the 
subgrade 106 is prepared by adding irrigation piping 400 and trenches with 
piping 402. Thereafter, the second perforated filter 109 is added atop the 
subgrade 106, if desired, and is followed by the sub-base 108. If the fint 

30 perforated filter 111 is desired it is placed upon the sub-base 108 followed by 
the synthetic turf base 104, including the surface layer of material 118, It should 
be noted by those skilled in the art that the filters 109 and 111 are optional and 
one or the other or both may not be required in all cases. After the synthetic 
turf base 104 has been placed in position, the natural grass 120 is planted so that 

35 the crovm 123 and roots 124 can form, as described above. Those skilled in the 
art will appreciate that one sigaificant advantage of the present invention is that, 
since the crown 123 and root system 124 of the namral grass 120 hold the 
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synthetic turf base 104 in place, no seaming upe, or other type of securing 
means is needed to hold the synthetic turf base 104 in position. 

A particularly useful way of installing the improved surface 100 
that is the subject of this invention is by the use of improved seeded panels. In 

5 accordance with this method, the synthetic turf base is manufactured in panels 
of a size, readily stored, transported, and installed, eg., of approximately 16 
inches by 48 inches. During manufacturing, the synthetic mrf base is filled with 
a surface layer of material which is seeded to create a seeded panel 

Preferably, the seeded panel is manufactured by combining a 

10 binding material with the surface layer of material to stabilize the components 
of the seeded panel during manufacture, transportation, and installation. 
Preferably, the binding material is seleaed as a material that can be readily 
decomposed after the seeded panels are installed, as will be described in more 
detail below. A presentiy preferred binding material that may be used is a 

15 biodegradable materiaL Other binding materials, such as degradable materials 
may also be used, as will become apparent to those skilled in the art 

The manufacture of the seeded panel may be continued by 
combining the binding material with the surface layer of material in a variety of 
ways. As an example, the binding material may be combined with the surface 

20 layer of material in a substantially dry form, combined with a sufBcient amotmt 
of water or other activating agent, and dried to create a substantially cohesive 
structure. As an alternative, the surface layer of material may be combined with 
a binding material in a substantially liquid form, and thereafter dried to create a 
substantially cohesive structure. 

25 In either method, it is desired to initially provide only that amount 

of surface layer of material that is desired intermediate the seeds and the 
backing of the synthetic turf base. To complete the manufacture of the seeded 
panel, the seed may be provided and the process completed to add that 
additional amount of surface layer of material desired intermediate the seed 

30 and the top of the seeded panel. The additional amount of surface layer of 
material may be stabilised with a binding material, as described above. Thus 
produced, the seeded panels may be readily stacked and/or otherwise stored, 
prior to shipping and installation. Those skilled in the art can readily identify 
favorable storage conditions. 

35 For installation, a foundation is prepared as described above. A 

mesh-type material 700 is laid upon the foundation intermediate the foundation 
and the seeded panels, as illustrated in Figure 7. The mesh-type material is 
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provided so that the roots of the natural grass of adjacent seeded panels may 
grow through the mesh-typc material thereby integrating the panels to form a 
substantially integral surface. It is important, therefore, that the mesh be 
positioned at abutting edges of the seeded panels. Accordingly, the mesh-type 

5 material may be constructed in an "L" shape as shown in Figure 7, or a variety of 
other shapes. Water, with or without a biostimuiant, is provided to deteriorate 
the binding material and to begin germinadon of the seed. 

The seeded panels constructed in this maimer may be produced in 
a controlled production environment thereby assuring a consistently high quality 

10 of product with the exact specification of ingredients required for each 
application. Various steps required to build this surface at the site may be 
completed in the controlled production environment thereby greatly reducing 
installation time at the site. Additionally, each panel manufactured can be 
substantially identical and therefore, the installed surface will not be subject to 

15 variation that may exist as a result of variation between local installers, local 
materials, and weather conditions. Another advantage is that the seeded panels 
may be installed imder most weather conditions. The time for installation is 
significantly less than that required for installation of the improved surface 
when constructed without using seeded panels. Considerable cost-saving in the 

20 handling and instaDation of the material is also achieved. 

It will be apparent to those skilled in the art that although only 
several presently preferred embodiments of the invention have been described 
in detail herein, many modifications and variations may be provided without 
departing from the true scope and spirit of the invention. Accordingly, the 

25 invention is not limited except as by the appended claims. 
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Claims 



1. A suifece for sports and other uses comprising: 

a compacted subgrade providing a foundation for the surface, said 
compaaed including drainage means providing drainage to the surface; 

a sub-base positioned atop said compacted subgrade, said sub-base 
providing drainage of water to said compaaed subgrade (also provides structural 
suppon to the synthedc turf base and a growing medium for the grass); 

a first perforated fQter intermediate said compaaed subgrade and said 
sub-base, said first perforated filter being designed to permit the flow of water fi-om 
said sub-base to said compaaed subgrade and to substantially prevent the flow of 
' other substances from said sub-base to said compaaed subgrade (also prevents 
migration of subgrade material [e.g^ mud] up into the sub-base); 

a second perforated filter intermediate said sub-base and synthetic turf 
base, said second perforated filter being designed to permit the flow of water from 
said synthetic turf base to said sub-base and to substantially prevent the flow of other 
substances from said synthetic turf base to said sub-base (also prevents migration of 
sub-base material up into the synthetic turf base, and reduces compaction or 
displacement of the sub-base resulting from use); 

a synthetic turf base positioned atop said second perforated filter, said 
synthetic turf base includmg a multiplicity of imitation grass blades secured to a 
flexible backing including a plurality of openings, said multiplicity of imitation grass 
blades being construaed of a substantially flexible material, said multiplicity of 
imitation grass blades having top portions that each extend upward from said flexible 
backing, said multiplicity of imitation grass blades also having blade openings that 
extend substantially from said top portions to said flexible backing, said synthetic mrf 
base being positioned atop said second perforated filter and so that said multiplicity 
of imitation grass blades are distant horn said flexible backing and said second 
perforated filter; 

sand mixed widi said multiplicity of imitation grass blades and 
extending from said flexible backing to a point proximate said top portions of said 
multipUdty of imitation grass blades so that said top portions extend upward beyond 
said sand or equal to the top; and 

natural grass planted in said sand (optional mixes) of said synthetic turf 
base, said natural grass mduding a multiplicity of namral grass blades each having 
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roots associated therewith, said natural grass being planted so that said multiplicity of 
natural grass blades are intermixed with said multiplicity of imitation grass blades and 
extend above the imitation grass blades, said roots of said multiplicity of natural grass 
extending downward through said sand (optional mixes) of said synthetic turf base, 
said multiplicity of perforations is said flexible backing, and said multiplicity of 
perforations in said second perforated filter, and into said sub-base. 

2, A surface for sports and other uses, said surface comprising; 
a foundation for supporting said surface; 

a synthetic turf base positioned atop said foundation, said synthetic turf 
base having a backing including a plurality of openings, said synthetic turf base also a 
multiplicity of imiution grass blades secured to said backing, said multiplidiy of 
imitation grass blades having top portions tiiat each extend upward from said backing, 
said syntiietic turf base being positioned atop said foundation so that said multiplicity 
of imitation grass blades extend upward from said foundation and said backing and so 
that ±e top portions of said multiplicity of imiution grass blades are distant from said 
foundation and said backing; 

a surface layer of material positioned atop said backing with said 
multiplicity of imitation grass blades intermixed therewitii, said surface layer of 
material being provided in sufficient quantity to extend from said backing to a point 
substantially proximate said top portions; and 

natural grass including a multiplicity of natural grass blades each having 
roots associated tiierewitij, said natural grass being planted in said surface layer of 
material so that said multipUdty of namral grass blades are intermixed with and 
extendmg beyond said multiplicity of imitation grass blades with said roots of said 
mult^jlidty of natural grass blades extending downward through said surface layer of 
materials, said plurality of openings in said primary backing, and into said foundation. 

3, The surface as redted in daim 2 wherein said backing comprises 
a primary backing having a plurality of openings and a secondary backing, said 
multiplidty of imitation grass blades being secured to said primary backing, said 
secondary backing being constructed of a biodegradable material. 

4, The surface as redted in daim 2 wherein said backing comprises 
a primary backing having a plurality of openings and a secondary backing, said 
multipUdty of imitation grass blades being secured to said primary backing, said 
secondary backing being construaed of a non-biodegradable material. 
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5. The surfece as recited in daitQ 2 wherein said backing is 
constructed of a material for gripping said imitation grass blades thereto, 

6. TTie surface as recited in claim 2 wherein at least a portion of 
said backing is constructed of a biodegradable material 

7. The surface as redted in claim 2 wherein said backing is 
constructed of a plurality of strands arranged in a mesh with said imitation grass 
blades secured thereto and wherein at least a portion of said strands include 
openings. 

8. The surface as recited in claim 2 wherein said multipliciiy of 
imiution grass blades further include blade openings intermediate said primary 
backing and said top portions of said multiplicity of imitation grass blades, 

9. The surface as recited in claim 8 wherein the roots of the natural 
grass extend through said blade openings of said multiplicity of imitation grass blades. 

10. The surface as recited in claim 2 wherein said multiplicity of 
imitation grass blades includes first and second portions and wherein said first portion 
are constructed of a length greater than the length of said second portion, 

11. The surface as recited in claim 10 wherein said top portions of 
said multiplicity of imitation grass blades extend upward beyond said surface layer of 
materiaL 

12. The surface as recited in claim 2 wherein said top portions of 
said multiplicity of imitation grass blades extend upward beyond said surface layer of 
materiaL 

13. The surface as recited in daim 2 wherein said foundation 

comprises: 

a compaaed subgrade induding drainage means providing drainage to 

the surface; 

a sub-base positioned atop said compaaed subgrade, said sub-base 
providing drainage of water to said compacted subgrade; 
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a first perforated filter fabric intermediate said compacted subgrade 
and said sub-base, said first perforated filter fabric being designed to permit the flow 
of water from said sub-base to said compacted subgrade and to substantially prevent 
the flow of other substances from said sub-base to said compacted subgrade and from 
said con^jaaed subgrade to said sub-base; and 

a second perforated filter fabric intermediate said sub-base and said 
synthetic turf base, said second perforated filter fabric being designed to permit the 
flow of water from said synthetic turf base to said sub-base and to substantially 
prevent the flow of other substances from said synthetic turf base to said sub-base and 
from said sub-base to said synthetic turf base. 

14. A synthetic turf base for use in making a combined synthetic and 
natural turf, comprising: 

a primary backing having first and second sides, said primary backing 
including a plurality of strands of flexible material combined in an open mesh 
wherein the open mesh includes a plurality of openings and a plurality of 
intersections of said plurality of strands of flexible material; 

a multiplicity of imitation grass blades secured to said primary backing, 
so that substantially all of said imitation grass blades extend away from said first side 
of said primary backing; and 

a secondary backing secured to said second side of said primary backing 
or intermixed with said primary backing, said secondary backing being constructed of 
a biodegradable material. 

15. The synthetic turf base as recited in claim 14 wherem said 
multiplicity of imitation grass blades are constructed of at least first and second 
lengths. 

16. The synthetic turf base as redted in rMm 14 wherein said 
multiplicity of imiution grass blades have a top portion remote from said primary 
backing, at least a portion of said multiplicity of imitation grass blades including a 
blade opening intermediate said top portion and said primary backing. 

17. The synthetic turf base as recited in daim 16 wherein said blade 
openings of said at least a portion of said multiplicity of imitation grass blades 
extends substantially from said top portions to said primary backing. 
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18. A synthetic turf base for use in making a combined synthetic and 
natural turf, comprising: 

a backing having fint and second sides, said backing including a 
plurality of strands of flexible material combined in an open mesh wherein the open 
mesh includes a phirality of openings and a plurality of intersections of said plurality 
of strands of flexible material and wherein at least a portion of said plurality of 
strands of flexible material include openings; 

a multiplicity of imitation grass blades secured to said backing, so that 
substantially all of said imitation grass blades extend away from said first side of said 
backing. 

19. The synthetic turf base as recited in daim 18 wherein said 
multiplicity of imitation grass blades are constructed of at least first and second 
lengths. 

20. The synthetic turf base as recited m claim 18 wherein said 
multiplicity of imitation grass blades have a top portion remote from said primary 
backing, at least a portion of said multiplicity of imitation grass blades including a 
blade opening intermediate said top portion and said primary backing. 

21. The synthetic turf base as recited in claim 20 wherein said blade 
openings of said at least a portion of said multiplicity of imitation grass blades 
extends substantially from said top portions to said primary backing. 

22. A synthetic turf base for use in making a combined synthetic and 
natural tur^ comprising: 

a backing having fint and second sides, said backing including a 
plurality of strands of flexible material combined in an open mesh wherein the open 
mesh indudes a plurality of openings and a plurality of intersections of said plurality 
of strands of flexible material and wherem at least a portion of said plurality of 
strands of flexible material is constructed from a biodegradable material; 

a multiplidty of imitation grass blades secured to said backing, so that 
substantially all of said imitation grass blades extend away firom said first side of said 
backing. 
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23. The synthetic turf base as recited in claim 22 wherein said 
multiplicity of imitation grass blades are constniaed of at least first and second 
lengths. 

24. The synthetic turf base as recited in claim 22 wherein said 
multiplicity of imitation grass blades have a top portion remote from said primary 
backing, at least a portion of said multiplicity of imitation grass blades including a 
blade opening intermediate said top portion and said primary backing. 

25. The synthetic turf base as recited m glflim 24 wherein said blade 
openings of said at least a portion of said multiplicity of imitation grass blades 
extends substantially from said top portions to said primary backing. 

26. A method for creating a surface for sports and other uses, the 
me±od comprising the steps ofc 

creating a foundation for supporting the surface; 

positioning a synthetic turf base atop the foimdation, wherein the 
synthetic turf base includes a multiplicity of imitation grass blades intermixed with a 
surface layer of material, the synthetic turf base further including a backing having a 
plurality of openings, the multiplicity of imitation grass blades being constructed of 
synthetic material and being substantially flexible; and 

planting natural grass seed in the surface layer of material so that the 
natural grass seed will germinate to provide natural grass that is intermixed with the 
multiplicity of imitation grass blades, the namral grass having roots that extend 
downward through the surface layer of material, and through the pluraUty of openings 
of the backing, into the foundation. 

27. A method for creating a surface for sports and other uses, the 
method comprising the steps of: 

providing a synthetic turf base having a primary and secondary 
backings, wherein the primary backing has first and second sides and a plurality of 
openings, the primary backing also having a multipUcity of imitation grass blades 
secured thereto, the secondary backing being constructed of a biodegradable material 
and being secured to the second side of the primary baddng; 

creating a foundation for supporting the surface; 

positioning the syutiietic turf base atop the foundation so that the 
multiplicity of imitation grass blades extend outward from the foundation; 
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intennixmg a surface layer of material with the multiplicity of imitation 
grass blades so that the surface layer of material extends a substantial distance 
upward from the primary backing of the synthetic turf base; and 

planting natural grass seed in the surface layer of material so that the 
natural grass seed is intermixed wi± the multiplicity of imitation grass blades and so 
that after the natural grass seed germinates to provide natural grass with roots, the 
roots of the natural grass will extend downward through the surface layer of material, 
and through the plurality of openings of the backing, into the foundation* 

28. Seeded panels for sports and other uses, said seeded panels 

comprising: 

a synthetic turf base including a muldplicity of imitation grass blades 
secured to and extending upward from a backing, said backing including a multiplicity of 
openings, said multipUcity of imitation grass blades being constructed of synthetic 
material and being substantially flexible; 

a surface layer of material positioned atop said backing with said 
multiplicity of imitation grass blades intermixed therewith, said surface layer of material 
including natural grass seed of the type for growing a multipUcity of natural grass blades 
each having roots associated therewith; and 

a binding material combined with said surface layer of material and said 
synthetic turf base to retain said surface layer of material and said syntiietic turf base in 
position. 

29. The seeded panels as recited in claim 28 wherein said binding 
material comprises a biodegradable material. 

30. The seeded panels as recited in claim 29 wherein said 
biodegradable material is water soluble. 

31. The seeded panels as recited in claim 28 wherein said multiplicity 
of imitation grass blades further include respective top portions distant from said 
backing, said surface layer of material being positioned intermediate said backing and 
said top portions so that said top portions extend beyond said surface layer of materiaL 

32. The seeded panels as recited in claim 31 wherein said multiplicity 
of imitation grass blades include first and second imitation grass blades constructed f 
respective first and second lengths and wherein said first length is greater than said 
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second length so that said top portions of said first imitation grass blades extend above 
said surface layer of material a greater distance than said top portions of said second 
imitation grass blades. 

33. The seeded panels as recited in claim 28 wherein said muidplicity 
of imitation grass blades include top portions that are distant from said backing, said 
surface layer of material being provided in a quandty sufficient to extend from said 
backing beyond said top portions so that said multiplicity of imitation grass blades are 
completely covered by said surface layer of material. 

34. The seeded panels as recited in claim 28 wherein at least a portion 
of said multiplicity of imitation grass blades include blade openings intermediate said top 
portions and said backing to permit roots of natural grass to pass through said at least a 
portion of said multiplicity of imitation grass blades. 

35. The seeded panels as recited in claim 34 wherein said openings of 
said at least a portion of said multiplicity of imitation grass blades comprise blade 
openings that extend substantially from said top portions of said at least a portion of said 
multiplicity of imitation grass blades to said backing. 

36. The seeded panels as recited in claim 34 wherein said openings of 
said at least a portion of said multiplicity of imitation grass blades each comprise a web 
to define a plurality of openings, 

37. The seeded panels as recited in claim 36 wherein said synthetic turf 
base further comprises: 

a primary backing having first and second sides, said primary backing 
including a plurality of strands of flexible material combined in an open mesh wherein 
the open mesh includes a plurality of openings and a plurality of intersections of said 
plurality of strands of flexible material; 

a multiplicity of imitation grass blades secured to said primary backing, so 
that substantially all of said imitation grass blades extend away from said fint side of 
said primary backing; and 

a secondary backing secured to said second side of said primary backing, 
said secondary backing being constructed of a biodegradable material. 



wo 94/00639 



PCT/US93/05963 



23 

38. The seeded panel as recited in daim 28 wherein said backing 
coixq)rises a primary backing having a phirality of openings and a secondary backing, 
said multiplid^ of imitation grass blades being secured to said primary backing, said 
secondary backing being constructed of a non-biodegradable material 

39. The seeded panels as recited in claim 28 wherein said backing is 
constructed of a material for gripping said imitation grass blades thereto. 

40. The seeded panels as redted in daim 28 wherein at least a 
portion of said backing is constructed of a biodegradable material 

41. The seeded panels as redted in claim 28 wherein said bacldng is 
constructed of a plurality of strands arranged in a mesh with said imitation grass 
blades secured thereto and wherein at least a portion of said strands indude 
openings. 
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